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nitride for polyethylene phthalate (PET) 31. 




LEGAL STATUS 

[Date of request for examination] 1 4.05.1 998 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 

the examiners decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

{Patent number] 2950240 

[Date of registration] 09.07.1 999 

[Number of appeal against examiners decision 

of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAABEaqImDA410012376P... 2004/01/27 



Searching PAJ 2/2 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdlJpo.gojp/PA1/result/detail/main/wAAABEaqImDA410012376P... 2004/01/27 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] It is the electroluminescence LGT which a moisture proof film is formed in a fluorescent 
substance particle used for said luminous layer in an electroluminescence LGT which closed 
electroluminescence devices which arranged a luminous layer and a reflective insulating layer between a 
transparent electrode and a back plate with an envelope film from the upper and lower sides, and is 
characterized by carrying out two or more laminatings of the transparence resin film in which a 
dampproof thin film with which said envelope film becomes at least one side from a metallic oxide 
and/or silicon nitride was formed. m 
[Claim 2] An electroluminescence LGT according to claim 1 characterized by being more than a kind as 
which a moisture proof film of a fluorescent substance particle was chosen from a group of oxidation 
silicon, an aluminum oxide, and silicon nitride, and for a transparence resin film being polyethylene 
terephthalate (PET), and being more than a kind as which a metallic oxide was chosen from a group of 
an aluminum oxide, oxidation silicon, and titanium oxide. 

[Claim 3] An electroluminescence LGT according to claim 1 characterized by the numbers of 
laminatings being 2-8. 

[Claim 4] An electroluminescence LGT according to claim 2 charactenzed by for a moisture proof him 
of a fluorescent substance particle being a two-layer film, being oxidation silicon with which the 1st 
layer was formed by plasma CVD, and being the silicon nitride with which the 2nd layer was formed by 
plasma CVD. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which invention belongs] This invention relates to the electroluminescence LGT 
which improved dampproofing while coping with an environmental pollution problem without using 
moisture proof envelope films, such as the conventional 3 fluoridation ethylene chloride, especially 
about the electroluminescence LGT of the surface light source applied to the back light of a liquid 
crystal display etc. 

[Description of the Prior Art] The conventional electroluminescence LGT is explained using drawing. 
D rawing 3 is the important section expanded sectional view of the conventional electroluminescence 
LGT the back plate with which 1 consists of an aluminum foil etc. in drawing, and 2 are the reflective 
insulating layers by which printing formation was carried out on the back plate 1 , and high dielectric 
powder such as barium titanate, is distributed in organic binders, such as a cyano ethyl pullulan. 3 is the 
luminous layer which carried out printing formation of what distributed the fluorescent substance 4 
which activated ********** with copper, a halogen, etc. in organic binders, such as a cyano ethyl 
pullulan on said reflective insulating layer 2. Especially the moisture proof film is not formed in the 
surface for this fluorescent substance. 5 is the transparence electric conduction film which formed 
transparent electrodes, such as ITO, in the bright film, and 6 and 7 are the lead electrodes dr awn from 
the transparent electrode and the back plate, respectively. The moisture absorption film with which 8 
consists of nylon (Du Pont trademark), and 9 are moisture proof envelope films which consist of a low 3 
fluoridation ethylene chloride of moisture permeability etc. Electroluminescence LGT 10 is obtained by 
carrying out the laminating of these members and closing by thermocompression bonding from the 
upper and lower sides. 

rp?obiem(s) to be Solved by the Invention] Especially with the conventional electroluminescence LGT^ 
which closed the layered product (electroluminescence devices) which arranged the luminous layer and 
the reflective insulating layer between the transparent electrode and the back plate with moisture proof 
envelope films such as a 3 fluoridation ethylene chloride, from the upper and lower sides through the 
moisture absorption film, since a moisture proof envelope film is made considenng chlorofluocarbon as 
a raw material there is a problem of polluting environment. Moreover, this moisture proof envelope tilm 
is expensive, and since thickness is also large, it has been a failure over low-pncing of an 
electroluminescence LGT, and thin-shape-izing. . 
[00041 Then it aims at offering the thin and cheap electroluminescence LGT which improved 
dampproofing and improved the life while this invention was proposed in view of the above-mentioned 
trouble and could cope with the environmental pollution problem. 

Cs for Solving the Problem] A moisture proof film is formed in a fluorescent substance particle 
which pinched an electroluminescence LGT of this invention with an envelope film from the upper and 
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lower sides, it came to close a layered product which arranged a luminous layer and a reflective 
insulating layer between a transparent electrode and a back plate, and was used for said luminous layer, 
and said envelope film is characterized by coming to carry out two or more laminatings of the 
transparence resin film in which a dampproof thin film which becomes at least one side from a metallic 
oxide and/or silicon nitride was formed. Moreover, it is more than a kind as which a moisture proof film 
of a fluorescent substance particle was chosen from a group of oxidation silicon, an aluminum oxide, 
and silicon nitride, and a transparence resin film is polyethylene terephthalate (PET), and it is 
characterized by being more than a kind as which a metallic oxide was chosen from a group of an 
aluminum oxide, oxidation silicon, and titanium oxide. Moreover, it is characterized by the numbers of 
laminatings of a transparence resin film in which a dampproof thin film was formed being 2-8 . 
Moreover, a moisture proof film of a fluorescent substance particle is a two-layer film, and it is 
characterized by being oxidation silicon with which the 1st layer was formed by plasma CVD, and being 
the silicon nitride with which the 2nd layer was formed by plasma CVD. 
[0006] 

[Embodiment of the Invention] The luminous layer which distributed the zinc sulfide system fluorescent 
substance which covered the electroluminescence LGT of this invention with the moisture proof film to 
the resin binder, The reflective insulating layer which distributed high dielectric powder, such as barium 
titanate, to the resin binder The layered product which arranged transparent electrodes, such as ITO, 
among the transparence electric conduction film and back plates, such as aluminium foil, which were 
formed in the bright film It has the structure which carried out fastening closure with the laminated film 
(a PET laminated film is called hereafter) of polyethylene terephthalate from the upper and lower sides. 
It is characterized by especially a PET laminated film coming to carry out two or more laminatings of 
what formed at least one sort of a metallic-oxide thin film and a silicon nitride thin film at least in one 
side of a PET film as a dampproof thin film. Moreover, it can face carrying out fastening closure of said 
layered product with a PET laminated film, moisture absorption films, such as nylon, can be made to be 
able to intervene, and effect of moisture can also be made still smaller. Moreover, as a metallic-oxide 
thin film, an aluminum oxide, oxidation silicon, titanium oxide, etc. carry out suitable, although a thin 
film changes a little with materials, 200-1000A carries out suitable [ of it ], and 2-8 carry out suitable 
[ of the number of laminatings of a PET film ]. Moreover, among a metallic oxide and silicon nitride, 
more than a kind of the moisture proof film which covers a fluorescent substance is also usable, and the 
thing of the two-layer structure which used the two-layer eye as silicon nitride by using especially the 
1 st layer as oxidation silicon carries out suitable. 
[0007] 

[Example] Hereafter, the example of this invention is explained using a drawing. Drawing 1 (a) is the 
cross section of electroluminescence LGT 20 by which the fastening closure was carried out with the 
PET laminated film of this invention, and drawing 1 (b) is the cross section of the PET laminated film of 
4 lamination which formed the thin film of an aluminum oxide as a metallic-oxide thin film. In drawing, 
it is the reflective insulating layer by which 21 was carried out at back plates, such as aluminium foil, 
and printing formation of 22 was carried out on the back plate 21, and high dielectric powder, such as 
barium titanate, is distributed to fluororesin system binders, such as a fluororubber. 23 is the luminous 
layer by which printing formation was carried out on the reflective insulating layer 22, after it covers 
oxidation silicon with a plasma-CVD method on the surface of the fluorescent substance particle which 
used zinc sulfide as the parent and was activated with copper, a halogen, aluminum, etc., is annealed and 
distributes the moisture proof covering fluorescent substance 24 which covered silicon nitride with the 
plasma-CVD method further to fluororesin system binders, such as a fluororubber. 25 is the transparence 
electric conduction film which formed transparent electrodes, such as ITO, in bright films, such as PET, 
by vacuum evaporationo or sputtering. 28 is moisture absorption films, such as nylon, and 29 is the PET 
laminated film in which the dampproof thin film of this invention was formed. Moreover, 26 and 27 are 
the lead electrodes drawn from the transparent electrode and the back plate, respectively. In addition, the 
moisture absorption film 28 is not an indispensable component in this invention, and may be removed. 
[0008] Next, the manufacture method of electroluminescence LGT 20 of this invention is explained 
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briefly. On a back plate 21, laminating formation of the reflective insulating layer 22 and the luminous 
layer 23 is carried out by doctor printing, screen-stencil, etc., thermocompression bonding of the 
structure which contacted the luminous layer 23 the transparent electrode side of the transparence 
electric conduction film 25 is carried out, and a layered product is formed. Next, the moisture absorption 
films 28, such as nylon, are placed between the upper and lower sides of this layered product, and it 
pinches from the upper and lower sides with the PET laminated film 29, and closes by 
thermocompression bonding (laminating arrangement of each class may be carried out, and you may 
form by 1 time of thermocompression bonding the back.). 

[0009] on the other hand, as shown in drawing 1 (b), on the base PET film 30 with a thickness of 100 
micrometers it is thin to a base material, through adhesives (there is nothing a drawing example), the 
PET laminated film 29 carries out two or more layer (for example, four layers) superposition 
thermocompression bonding of what formed 500A of thin films 32 of an aluminum oxide by vacuum 
evaporationo, and forms it in one side of the PET film 31 with a thickness of 5 micrometers. The base 
PET films 30 are reinforcing materials, and they are required in order to deform at the time of in process 
and thermocompression bonding etc., and for a crack to arise in an aluminum-oxide thin film or to 
prevent that a blemish sticks etc. If the PET film 31 has thickness sufficient in reinforcement, the base 
PET film 30 is not necessarily required. Although the thinner one as much as possible is good from the 
thickness of the whole electroluminescence LGT, and the point of brightness, if the PET film 31 takes 
into consideration moisture resistance, the yield in manufacturing processes (thin film formation, 
laminating, etc.), etc., a certain amount of thickness will be required, and 3-20 micrometers will carry 
out suitable. In addition, 33 is an adhesives layer. 

[0010] The dampproof thin film formed in the PET film 31 can use what carried out the laminating of 
one or more sorts, the silicon nitride (Six Ny), and these of metallic oxides, such as oxidation silicon, 
titanium oxide, yttrium oxide, tantalum oxide, barium titanate, and a titanic-acid zirconium, other than 
an aluminum oxide. The formation method can use the general thin film formation methods, such as 
electron beam evaporation, sputtering, and CVD. Although thickness changes a little also with materials, 
in consideration of moisture proof capacity, permeability, etc., 200-1000A carries out suitable [ of it ] 

practical. r j • 

[001 1] The number of laminatings of the PET film in which the dampproof thin film was formed is 
chosen in consideration of moisture proof capacity, permeability, thickness, material cost, a manufacture 
yield, etc. 2-8 layers are desirable practical, and 4-6 layers are especially the optimal. Thin adhesives are 
made to intervene on the occasion of a laminating. Thermocompression bonding performs adhesion. 
[0012] Next, how to form a moisture proof film in a fluorescent substance is explained, the equipment to 
be used - an outline ~ it is as follows. That is, two or more pipes for opposite arrangement of the 
electrode of a vertical pair being carried out at a vacuum tub, and supplying material gas to inter- 
electrode are attached. A lower electrode is the container which carried out the opening to the upper 
part, and it is installed in the vacuum bottom of the tank side through spring material so that it can 
vibrate. The spiral conveyance way is formed in the wall of a container (the start edge is connected to a 
container pars basilaris ossis occipitalis, and termination is located in the center-section upper part of a 
container). The excitation means for vibrating a container is connected to the bottom outside side of a 
container. In addition, a means to heat a container is also installed. 

[0013] The oxide of the 1st layer is formed in a fluorescent substance using above equipment. First, an 
unsettled particle-proof [ fluorescence ] is supplied to the pars basilaris ossis occipitalis of a container, a 
vacuum tub is decompressed, and oxygen gas is maintained and supplied to a flow rate 100 - 
1 500SCCM from the 2nd pipe. Next, high-frequency power (1 3.56MHz, 200-700W) is supplied to 
vertical inter-electrode one, and the oxygen gas plasma is generated. Here, a container is vibrated and a 
fluorescent substance particle is circulated via a conveyance way. Then, the 1st material gas, for 
example, tetra-ethoxy silane gas, is maintained and supplied to 1 - 50SCCM from the 1st pipe, and the 
pressure in a vacuum tub is kept at lOOPa or less. By carrying out predetermined time maintenance of 
this condition, 1000-3000A of thin films of oxidation silicon is formed in the surface of a fluorescent 
substance particle as the 1st coat by plasma CVD. Since a fluorescent substance particle moves rotating 
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the inside of a container along a conveyance way, the coat of oxidation silicon is formed in the surface at 
homogeneity. 

[0014] The fluorescent substance particle in which the 1st coat was formed is put into ejection and a 
heat-resistant container from a vacuum tub, and it moves to a furnace, and anneals in atmospheric air. 
Retention temperature [ of 500-850 degrees C ] and holding-time 1 - 60 minutes carry out suitable [ of 
the annealing conditions ] in respect of brightness and a life. The oxidizing atmosphere containing 
oxygen, such as inside of oxygen besides atmospheric air and a steam, carries out suitable [ of the 
annealing ambient atmosphere ]. By annealing, the bond strength of the 1st coat increases and the engine 
performance as a protective coat of a fluorescent substance particle improves. 

[0015] Next, the fluorescent substance particle by which annealing treatment was carried out is supplied 
to the container of a vacuum tub, and 1000-4000A of silicon nitride is similarly formed as the 2nd coat. 
In this case, 10-300SCCM supply of the ammonia gas is carried out from the 2nd pipe, from the 1st 
pipe, 1-50SCCM supply is carried out and dichlorosilane gas is performed. Under the present 
circumstances, in order to form a good nitride, 300-900 degrees C of containers are desirably heated at 
500-800 degrees C. Since the 1st coat which consists of a metallic oxide is formed, thermal resistance 
can improve, deterioration of the fluorescent substance by high temperature processing at the time of 
nitride formation can be prevented, and a precise nitride can be formed. 

[0016] Next, relation with the operating time, brightness maintenance factor, and life (operating time 
from which brightness becomes 50% to first brightness) in the operating condition (50 degrees C, 90% 
RH, 100V, 400Hz) under high-humidity/temperature is shown in drawing 2 about the 
electroluminescence LGT created by this invention and the conventional technology. Although the 
electroluminescence LGT of this invention does not use the moisture proof envelope film which consists 
of a 3 fluoridation ethylene chloride, its life is improving rather than elegance conventionally, so that 
clearly from drawing 2 . Although dampproofing is a little inferior in a PET film compared with a 3 
fluoridation ethylene chloride, it is based on the synergistic effect of making it the PET laminated film 
in which dampproof thin films, such as an aluminum oxide, were formed, and forming the moisture 
proof film in the surface of a fluorescent substance particle. Especially fluctuation of moisture proof 
capacity synthetic since the PET laminated film is used together even if it changes the thickness of the 
moisture proof film formed in the fluorescent substance particle and membraneous quality and 
fluctuation arises in moisture proof capacity is suppressed low. 

[0017] Next, the thickness of an electroluminescence LGT is explained. A base PET film the thickness 
of the PET laminated film of this invention About 100 micrometers, Since the PET film in which the 
dampproof thin film was formed is about 5 micrometers of hits and an adhesives layer is about 50 
micrometers on the whole much more, the thickness of a PET laminated film is about 190 micrometers 
also considering the number of laminatings as a maximum of 8. Compared with about 250 micrometers 
of the envelope film which consists of the conventional 3 fluoridation ethylene chloride, it becomes thin 
about about 60 micrometers, and becomes thin [ about about 120 micrometers ] as the whole 
electroluminescence LGT, and-izing can be carried out [ thin shape ] to or less about 3 / 4 compared 
with the conventional electroluminescence LGT. 

[001 8] Next, cost is explained. The PET laminated film of this invention is a low price, and are one 
fourth of prices compared with the envelope film which consists of the conventional 3 fluoridation 
ethylene chloride. Therefore, although the fluorescent substance in which the moisture proof film used 
by this invention was formed becomes expensive a little rather than the conventional fluorescent 
substance which does not form a moisture proof film, it can fully absorb and becomes cheap rather than 
the conventional thing as the whole electroluminescence LGT. 
[0019] 

[Effect of the Invention] The thin and cheap electroluminescence LGT which improved dampproofing 
and improved the life can be offered without polluting environment, since according to this invention it 
is what carried out the laminating and having formed the moisture proof film in the surface of a 
fluorescent substance particle and the PET film in which the dampproof thin film was formed were 
closed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 21 





[Drawing 11 
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